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High aspect ratio-arrayed micro structures are used in various fields such as semiconductor packaging, biochip, nano
composite material and superhydrophobic surface. Micro electric discharge machining (MEDM) has an advantage, in that
hard material can be easily removed regardless of mechanical properties of the material. Reverse micro electric discharge
machining (REDM) can process various shapes and arrayed features. In this study, REDM was used for fabrication of a
micro tool of eccentric shape, and was assisted with vibration to improve machining efficiency. The bored plate made of
brass, was prepared as a tool for REDM. Because of the shape of the tool, concentration of debris occurs and increases
machining time. The effect of vibration-assisted MEDM on emission of debris and machining time was described for the
range of 2 -6 um amplitudes and of 100 — 900 Hz frequencies. As a result, vibration applied on machining reduces

approximately 556% of machining time.
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Fig. 2 Schematic of WEDG and EDM drilling system
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Fig. 3 Schematics of the machining process

Table 1 Electrode machining condition

Capacitance 20,000 pF
Feedrate 2 um/s
Diameter 250 pm
Length 1000 um
Tool Brass wire
Workpiece @ 1 mm WC-Co rod
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(a) SEM image of the fabricated cemented
carbide (WC-Co) electrode
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(b) SEM image of the EDM-drilled brass plate
(thickness : 300 um, hole diameter : @ 250 pum)

Fig. 4 EDM drilling on brass plate using the electrode tool

Table 2 Reverse EDM machining condition

Frequency 100 - 900 Hz
Amplitude 2-6pum
Capacitance 20,000 pF
Feedrate 2 pm/s
Tool Brass plate
Workpiece WC-Co rod
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Fig. 6 Current and the electrode feed in reverse-EDM
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(a) The tool plates with the holes of different diameter

— Machining area
—®— Actual machining time
® - Presumed machining time in proportion to machining area

800000 1400

'__,L/.
) 1200
()
600000 : — '\ -
° 800

400000
600

400

200000 BN
H 200
0 0

100 80 60 40 20
Machining area (%)

Machining area ( pmz)

(09s) owp Juuryorw [eNIOY

(b) Comparison of the machining area and time

Fig. 7 Result of reverse-EDM with the tool of various diameter

Table 3 Comparison of machining area

Diameter of hole Machining area Area percentage

(pm) (um?®) (%)
(No hole) 785398 100
250 736310 93.8
500 589048 75
700 400553 51
850 217948 2738
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Fig. 9 The machining times and setbacks with different amplitudes
(frequency : 700 Hz)

1.40
1.35
1.30 / -
1.25

1.20

Machining speed (um/s)

1.15

1.10
2 3 4 5 6

Amplitude (um)

Fig. 10 Machining rate variation due to amplitude (frequency :
700 Hz)
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Fig. 11 Machining rate variation due to frequency (amplitude :
4 pm)
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